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IMAGE PROCESSING SYSTEM AND
RELATED IMAGE PROCESSING METHOD
THEREOF

BACKGROUND OF THE INVENTION

1. Field of the mvention

The present invention provides an 1image processing sys-
tem and related 1image processing method thereof, and more
particularly, to an 1mage processing system and related image
processing method capable of make the VBI image clearer.

2. Description of the Related Art

In the past, the cathode ray tube (CRT) displays are major
displays. Because the characteristics of the electronic gun,
when a field 1s completely displayed and a next field 1s to be
displayed, the electronic gun needs time to move from the last
scan line to the first scan line. Therefore, the TV signal should
have an 1nterval between successive fields to provide enough
time to the electronic gun to move back to the first scan line.

The above-mentioned interval between the successive
fields 1s called as a vertical blanking interval. The region for
transterring pixel data of the field 1s called as an active region.
In general, the VBI of the TV signal does not have to carry any
pixel data of the field. Therelfore, the VBI can be utilized to
transier some specific data, such as data of teletexts or close
caption. The specific data 1s so-called VBI data.

Please refer to FI1G. 1, which 1s a diagram of a conventional
image processing system 100. As shown in FIG. 1, the receiv-
ing module 110 comprises a video decoding unit 111, a VBI
decoding umit 112, and an 1image mixing unit 113. The image
decoding unit 111 can decode the received TV signal. For
example, the TV signal 1s often a composite signal, and the
image decoding unit 111 can perform the Y/C separation on
the fields carried by the TV signal to generate a corresponding,
RGB signal. On the other hand, the VBI decoding unit 112
can decode the VBI data carried by the VBI of the TV signal
to generate the OSD to be displayed (which 1s also transterred
as RGB signals.). And then, the image mixing unit 113 can
mix the field data decoded by the image decoding unit 111
with the VBI image data decoded by the VBI decoding unit
112. And then, the mixed image data 1s transierred to the
image de-interlacing unit/image scaling unit 115 through the
I'TU656 1mnterface 114 to perform the de-interlacing or scaling
operations. At last, the processed image data is transferred to
the display screen (not shown) to display.

For example, the VBI data can carry the above-mentioned
close caption. And the image mixing unit 113 can add the
decoded close caption 1nto the decoded field such that a new
field can be generated. The image de-interlacing unit/image
scaling unit 115 can perform de-interlacing/scaling operation
and the de-interlaced data are displayed by the display screen.

SUMMARY OF THE INVENTION

In view of the above-mentioned problems, an object of the
invention 1s to provide an 1mage processing system and
related 1image processing method, to improve the quality of
the displayed image.

According to an embodiment of the present invention, an
image processing system 1s disclosed. The image processing
system comprises: a recerving module, for receiving a com-
posite signal carrying a first display data and a vertical blank-
ing interval (VBI) data, the receiving module comprising: a
video decoding unit, for decoding the first display data to
generate a first image data; a VBI data decoding unit, for
decoding the VBI data to generate a VBI 1mage data; and a
first converting unit, coupled to the VBI decoding umit, for
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2

converting the VBI image data into a color index data; a
transmission 1nterface, coupled to the recetving module, for
transmitting the first image data and the color index data; and
an 1mage processing module, coupled to the transmission
interface, the image processing module comprises: an 1mage
processing unit, for recerving the first image data to generate
a second 1mage data; a second converting unit, for receiving
the color index data and generating the VBI 1mage data
according to the color index data; and an 1image mixing unit,
coupled to the image processing unit and the second convert-
ing unit, for mixing the second image data and the VBI image
data to generate a second display data.

According to another embodiment of the present invention,
an 1mage processing method 1s disclosed. The image process-
ing method comprises: recerving a composite signal carrying
a first display data and a vertical blanking interval (VBI) data;
decoding the first display data to generate a first image data;
decoding the VBI data to generate a VBI 1mage data; perform-
ing a predetermined operation on the first image data to gen-
erate a second 1mage data; and mixing the second 1image data
and the VBI 1image data to generate a second display data.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a diagram of a conventional 1image processing,
system.

FIG. 2 1s a diagram of an 1image processing system of an
embodiment according to the present invention.

FIG. 3 1s a diagram showing the data transmission accord-
ing to the present invention.

FIG. 4 1s a diagram of data transmission through the
[TU656 1nterface.

FIG. 5 1llustrates the rules of the VBI instruction packets
according to the present mvention.

DETAILED DESCRIPTION OF THE INVENTION

Please refer to FIG. 2, which 1s a diagram of an image
processing system 200 of an embodiment according to the
present invention. As shown in FIG. 2, the image processing
system 200 includes a receiving module 210, an ITU656
interface 220, and an 1mage processing module 230. The
receiving module 210 includes an 1image decoding unit 211, a
VBI data decoding unit 212, a data converting unit 213, and a
multiplexing unit 214. The 1mage processing module 230
includes a data dispatcher 231, an image processing unit 232,
a data converting umit 233, and an 1image mixing unit 234. The
image processing unit 232 includes an image de-interlacing
unit 2335 and an 1image scaling unit 236. The data converting
unit 233 includes a converting unit 237 and a storage unit 238.
Please note that, the electrical connections among the com-
ponents are shown 1n FIG. 2, and thus omitted here. Further-
more, the function and operation of each component in the
image processing system 200 1s illustrated as follows.

First, the image decoding unit 211 receives a TV signal
(composite signal), and decodes the TV signal. As mentioned
previously, the image decoding unit 211 can performs a
sequence of steps (such as Y/C separation) on the fields car-
ried by the TV signal to generate RGB signals corresponding
to the fields. On the other hand, the VBI data decoding unit
212 decodes the VBI data (1t means the data 1s carried 1n the
VBIofthe TV signal) to generate VBI image data, which 1s to
be displayed. Please note that the VBI image data are also
RGB signals.

Please note that the present invention does not directly mix
the decoded VBI image data with the decoded field. As shown

in FIG. 2, the image mixing unit 234 1s set up 1n the image
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processing module 230. In other words, the present invention
232 first performs some 1mage process on the fields and then
mixes the VBI image data with the processed field. Therelore,
the present invention can prevent the VBI image data from
being incorrectly processed, and the entire image quality can
be raised.

In addition, as mentioned previously, the fields and the VBI
image data are both transferred through RGB signals. How-
ever, the data amount of the RGB signals 1s huge (for
example, the each of R, G, and B information of each pixel
needs 8 bits to represent), and the ITU656 interface 220 1s
limited to its bandwidth. Therefore, the bandwidth of the
I'TU656 interface 220 1s not enough to directly carry the
decoded VBI image data.

In order to solve the problem, 1n this embodiment, the data
converting unit 213 converts the VBI image data into color
index data to reduce the needed bandwidth of data transmis-
sion. For example, the close caption 1s not colorful, and the
close caption often corresponds to a specific color (such as
white). So only a few colors 1s needed to describe the close
caption.

Therefore, for each pixel of the VBI image data, only one
bit1s needed (for example, the bit 0 represents the background
color, and the bit 1 represents the specific color) to describe
the entire close caption. Please note that the above-mentioned
bit can be utilized as a color index. In other words, the data
converting unit 213 converts each pixel data of the VBl image
data into the color index data.

After the data converting unit 223 converts the VBI image
data (close caption) into color index data, the data originally
corresponding to 24 bits can be converted 1nto a color index
having only one bit. Theretfore, the equivalent data transmis-
sion bandwidth of the VBI image data can be reduced.
Besides, 1n order to comply with the transmission specifica-
tion of the ITU656 interface 220, the present invention
defines a protocol to transier the color index data.

In this embodiment, the data converting unit 223 not only
converts the VBI 1mage data into color index data, but also
packetizes the color index data such that VBI instruction
packets, having color index data, can be generated. Please
note that, the structure and related operations of the VBI
instruction packets will be illustrated 1n the following disclo-
sure.

In general, the decoded field decoded by the 1image decod-
ing unit 221 1s transierred through the ITU6356 interface 220
in the rising edges of a control clock. However, in this
embodiment, in order to efficiently utilize the bandwidth of
the ITU656 1nterface 220, the VBI instruction packet 1s trans-
mitted during the falling edges of the control clock. The
above-mentioned multiplexing unit 214 is utilized to perform
the aforementioned function. In other words, the multiplex-
ing unit 214 outputs the pixel data of the fields to the ITU656
interface 220 during the rising edges, and outputs the VBI
instruction packet to the I'TU656 interface 220 during the
talling edges. Here, please note, the operations of data trans-
missions will be illustrated with the structures of the VBI
instruction packets, and thus omaitted here.

In the following disclosure, the operations of data trans-
mission will be illustrated. Please refer to FIG. 3, which 1s a
diagram showing the data transmission according to the
present invention. As shown 1n FIG. 3, the signal HSYNC 1s
utilized to define the starting point and ending point of each
scan line. As mentioned previously, the VBI data corresponds
to progressive 1mage data, and the fields correspond to inter-
laced 1image data. Therefore, 1n the I'TU656 interface 220, the
time period for transmitting one scan line of a field can be
utilized to transmit two scan lines of the VBI 1mage data.
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However, the above-mentioned data transmission timing
order 1s only regarded as an embodiment, not a limitation of
the present invention. For example, the present invention can
transmit more scan lines of the VBI 1image data when one scan
line of the field 1s being transmaitted.

In addition, please refer to FIG. 4, which 1s a diagram of
data transmission through the ITU636 interface 220. As
shown 1n FIG. 4, the clock Clock 1s the control clock utilized
in the ITU656 intertace, and the data Data 1s divided into two
parts including the image data of the field and the VBI instruc-
tion packets. Please note, because the data transmission of the
image data of the field 1s well-known by those skilled 1n the
art, 1s the detailed description 1s omitted here. For example,
the image data of the field 1s transmitted between the 1nstruc-
tion code SAV (meaning that the active region starts) and the
instruction code EAV (meaning that the active region fin-
1shes).

As mentioned previously, 1n order to efficiently utilize the
bandwidth of the ITU656 interface, the VBI instruction pack-
cts are transmitted during the falling edges of the clock.
Furthermore, in the embodiment, VBI instruction packets are
also transmitted between the instruction codes SAV and EAV,
and one bit of the VBI instruction packet can be transmaitted
on each rising/falling edge of the clock. Thus, the entire VBI
instruction packets can be transmitted to the following image
processing module 230.

Please refer to FIG. 5, which illustrates the rules of the VBI
instruction packets according to the present mvention. As
shown 1n FIG. 5, the first byte of the VBI instruction packet 1s
a packet 1nstruction code for indicating the packet type. For
example, the mstruction code 0-0000001b represents that the
instruction packet 1s a VBI pixel mstruction packet, meaning
that the VBI 1instruction packet 1s utilized to transmit the
related information of the pixel data of the VBI 1mage data
(such as the above-mentioned color index data). The second
and the third bytes are utilized to indicate the packet length.
The packets after the third packet correspond to a packet
body, which carries the major information of the VBI instruc-
tion packet (such as the above-mentioned color index data).

Please note that, the VBI instruction packet shown in FIG.
5 1s regarded as an embodiment, not a limitation to the present
invention. Those skilled in the art could define other kinds of
protocol to make the VBI data transmission possible. For
example, more struction codes can be utilized to transmit
more VBI information, or more bytes can be utilized to trans-
mit the packet length and the packet body. These changes also
obey the spirit of the present invention.

Then, the image processing module 230 recerves the image
data of the field and the above-mentioned VBI instruction
packet from the I'TU656 iterface. In this embodiment, the
data dispatcher 231 unpacketize the VBI 1nstruction packets
to obtain the color mdex data inside the VBI struction
packets, and transfers the color index data to the data convert-
ing unit 233.

In this embodiment, the storage unit 238 includes the color
table 239, which stores the mapping relationships between
the color index data and the RGB values of the corresponding
VBI image data. Therefore, the converting unit 237 can look
up the color table 239 according to the received color index
data, and then convert the color index data back into the
original VBI 1mage data decoded by the VBI data decoding
212.

On the other hand, the data dispatcher 231 transmits the
image data of the fields to the image processing unit 232. The
image processing unit 232 can perform following image pro-
cess on the image data of the fields. For example, the image
de-interlacing unit 233 can de-interlace the image data of the
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fields to generate progressive image data. Moreover, the scal-
ing unit 236 can perform a scaling operation on the image data
of the field to generate needed 1mage data.

At last, image mixing unit 234 mixes the VBI 1mage data
with the de-interfaced 1image data to generate the 1mage to be
displayed. And the mixed image 1s sent to a display (not
shown) to be displayed.

As mentioned previously, because the image mixing unit
234 mixes the processed image data with the VBI image data,
the VBI 1mage data 1s not incorrectly processed (e.g. pro-
cessed through an incorrectly de-interlacing operation) such
that the VBI 1tmage quality can be improved. In addition,
because the VBI image data 1s transmitted as the color index
data, the needed data transmission bandwidth 1s reduced.
Therefore, the present invention can still use the originally-
embedded I'TU656 interface 220 to transier all the image data
(including the fields and the color index data corresponding to
the VBI image data).

Please note, the implementation of the present invention 1s
not limited to the color tables 239. For example, the color
tables 239 can be previously stored inside the storage unit
238. Or, when the data converting unit 233 converts the VBI
image data into the color index data, the color table 239 1s
additionally generated, meaning that the color table 239 can
be transmitted to the image processing module 230 through
the above-mentioned VBI instruction packets, and thus the
inner data dispatcher 231 unpacketizes the VBI 1nstruction
packets to obtain the color table 239, and stores the color
tables 239 1nto the storage unit 238. These changes also obey
the spirit of the present invention.

Furthermore, the above-mentioned image data of the fields
and the VBI image data are both RGB signals. However, the
above-mentioned descriptions are regarded as simply
embodiments, not limitations to the scope of the present
invention. For example, other kinds of the image signal, such
as YUV, YCrCb signals, can also be utilized. This change also
obeys the spirit of the present invention.

The present invention image processing system and related
image processing method can not only ensure the image
quality of the VBI image, but also utilize the originally-
embedded ITU656 interface to transfer all the image data. In
other words, on the basis of not adding too many components,
the present invention can improve the quality of the image.

While certain exemplary embodiments have been
described and shown in the accompanying drawings, 1t 1s to
be understood that such embodiments are merely illustrative
of and not restrictive on the broad invention, and that this
invention should not be limited to the specific construction
and arrangement shown and described, since various other
modifications may occur to those ordinarily skilled 1n the art.

What 1s claimed 1s:

1. An 1mage processing system comprising:

a rece1ving module, for recerving a composite signal car-
rying a first display data and a vertical blanking interval
(VBI) data, the recetving module comprising;:

a video decoding unit, for decoding the first display data to
generate a first image data;

a VBI data decoding unit, for decoding the VBI data to
generate a VBI image data; and

a first converting unit, coupled to the VBI decoding unait, for
converting the VBI image data into a color index data;

a transmission interface, coupled to the receiving module,
for transmuitting the first image data and the color index
data; and

an 1mage processing module, coupled to the transmission
interface, the image processing module comprising:
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an 1mage processing unit, for receiving the first image data
to generate a second 1mage data;

a second converting unit, for receiving the color index data
and generating the VBI 1image data according to the
color index data; and

an 1mage mixing unit, coupled to the image processing unit
and the second converting umt, for mixing the second
image data and the VBI 1image data to generate a second
display data.

2. The 1image processing system of claim 1, wherein the
transmission iterface transmits the first image data during a
first transient of a clock, and transmits the color index data
during a second transient of the clock.

3. The image processing system of claim 2, wherein the
first transient 1s a rising edge, and the second transient 1s a
falling edge.

4. The 1image processing system of claim 2, wherein the
receiving module further comprises:

a multiplexing unit, for receiving the first image data from
the image decoding unit, and recerving the color index
data from the first converting unit to output the first
image data to the transmission interface during the first
transient, and to output the color index data to the trans-
mission mterface during the second transient.

5. The 1mage processing system of claim 1, wherein the

image processing module further comprises:

a data dispatcher, for recerving the first image data and the
color index data from the transmission interface to out-
put the first image data to the 1image processing unit, and
to output the color index data to the second converting
unit.

6. The image processing system of claim 1, wherein the
first image data 1s an interlaced 1mage data, and the image
processing unit comprises:

a video de-interlacing unit, for de-interlacing the first

image data to generate the second 1mage data.

7. The 1image processing system of claim 1, wherein the
1mage processing unit comprises:

a scaling unit, for performing a scaling operation on the

first image data to generate the second 1image data.

8. The 1mage processing system of claim 1, wherein the
second converting unit comprises:

a storage unit, for storing a color table, the color table
storing mapping relationships between the VBI image
data and the color index data; and

a converting unit, coupled to the storage unit, for convert-
ing the color index data into the VBI image data accord-
ing to the color index data and the color table.

9. The 1image processing system of claim 8, wherein the

first converting unit 1s further utilized for generating the color
table, and the transmission interface 1s utilized for transmit-
ting the color table.
10. The 1mage processing system of claim 1, wherein the
transmission interface 1s an ITU656 interface.
11. The image processing system of claim 1, wherein the
first image data and the VBI image data are both RGB data.
12. The image processing system of claim 1, wherein the
composite signal 1s a TV signal.
13. An 1mage processing method comprising:
receving a composite signal carrying a first display data
and a vertical blanking interval (VBI) data;
decoding the first display data to generate a first image
data;
decoding the VBI data to generate a VBI image data;
performing a predetermined operation on the first image
data to generate a second 1mage data;
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mixing the second image data and the VBI 1mage data to

generate a second display data;

providing a transmission interface;

converting the VBI 1mage data into a color index data, and

transmitting the color index data and the first image data
by utilizing the transmission interface; and

receiving the color index data and the first image data from

the transmission interface, and converting the color
index data into the VBI 1mage data.

14. The image processing method of claim 13, wherein the
first display data and the first image data are both interlaced
data, and the predetermined operation 1s a de-interlaced
operation.

15. The image processing method of claim 13, wherein the
predetermined operation 1s an 1mage scaling operation.

16. The image processing method of claim 13, further
comprising;

utilizing the transmission interface to transmit the first

image data during a first transient of a clock; and
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utilizing the transmission interface to transmit the color

index data during a second transient of the clock.

17. The image processing method of claim 16, wherein the
first transient 1s a rising edge, and the second transient 1s a
falling edge.

18. The image processing method of claim 13, wherein the
transmission 1ntertace 1s an ITU656 interface.

19. The image processing method of claim 13, further
comprising;

looking up a color table to converting the color index data

back into the VBI image data;

wherein the color table stores the corresponding relation-

ships between the color index data and the VBI 1image
data.

20. The image processing method of claim 13, wherein the
first image data and the VBI image data are both RGB data.

21. The image processing method of claim 13, wherein the
composite signal 1s a TV signal.
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